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Abstract
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A number of studies have suggested that negative emotionality and negative affect intensity play
key roles in the development and maintenance of borderline personality disorder (BPD). However,
more recent research indicates that one’s response to affective discomfort may be an even more
important variable in the pathogenesis of BPD than either negative emotionality or negative affect
intensity per se. As such, the current study aimed to empirically test the moderating role of two
well-validated laboratory measures of the ability to tolerate psychological distress (distress
tolerance) in the relationship of negative emotionality and negative affect intensity with BPD
levels a sample of 186 adult men and women drawn from the community and from an urban
substance use center. Results provide laboratory-based evidence for a moderating effect of distress
tolerance on the relationship of negative emotionality and negative affect intensity with levels of
BPD. Specifically, the two former variables were related to levels of BPD among those with low
distress tolerance. The current results add support to existing developmental frameworks of BPD,
and suggest the importance of modifying one’s response to affective distress along with levels of
negative emotionality in treatment settings.
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Borderline personality disorder (BPD) is a severe and persistent mental illness characterized
by pervasive affective, cognitive, interpersonal and behavioral dysfunction, including
emotional lability, interpersonal disturbances and engagement in risky or impulsive
behaviors.[1–4] Epidemiological studies suggest that the rate of BPD in the general
population ranges from 2–5% [5,6], although Trull [7] has estimated that as many as 13% of
non-clinical adults demonstrate symptoms consistent with a diagnosis of BPD. Consistent
with findings in clinical samples, subclinical levels of BPD are associated with significant
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social and occupational dysfunction as well as increased rates of mood, anxiety and
substance use disorders [8].
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Given the degree of distress and impairment associated with BPD, theoretical conjecture and
empirical work have focused on the understanding of risk- and maintenance factors for the
disorder. The dominant theory used to explain the pathogenesis of BPD is the diathesisstress model, which suggests that BPD results from the combination of biologically-based
temperamental vulnerabilities and adverse and adverse childhood experiences such as
childhood sexual, physical, or emotional abuse or neglect [3,9,10]. Consistent with this
model, a growing body of research has focused on temperamentally-based emotional
processes in BPD, including negative emotionality [4,11], affective instability [4], affect
intensity [12,13], and emotion dysregulation [14].
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The construct of negative emotionality (a heritable trait reflecting a tendency toward
depression, anxiety, and poor reaction to stress) in particular has received a great deal of
attention as a potential vulnerability for both the etiology and maintenance of BPD [4,11,15–
17]. Theoretical work suggests that negative emotionality underlies many of the risky and
impulsive behaviors associated with BPD (i.e., deliberate self-harm, interpersonal
aggression, substance use; [18–20]. Empirically, several cross-sectional studies report higher
rates of negative affect among those with BPD compared to these without the disorder
[7,21,22]. Moreover, a recent prospective study of children reported that negative
emotionality in both early childhood and early adolescence prospectively predicted BPD
features [15]. Finally, a study of adult psychiatric patients reported that BPD traits predicted
both the recurrence and new incidence of major depressive disorder [2].
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Another variable, negative affect intensity, has also been implicated as a major risk factor
for BPD. On the surface, negative affect intensity might seem quite similar to negative
emotionality. However, conceptual and empirical research makes an important distinction.
Affect intensity refers to how strong an individual’s negative affect is, regardless of the
frequency or exact content of said negative affect. In other words, negative emotionality
refers to the what (frequency and content of behavior), whereas affect intensity refers to the
how (stylistic aspects of behavior of behavior) [23,24]. Follow-up empirical work also
identifies negative emotionality and affect intensity as separate constructs. The correlation
between affect intensity and negative emotionality is ~ .3-.5 [23]; [25], and the correlation of
the former with negative affect frequency is ~ .2 [25]. Affect intensity predicts symptoms of
psychopathology above and beyond negative emotionality [26]. Finally, extraversion and
neuroticism together account for 42% of the variance in negative affect intensity, which
suggests that affect intensity captures elements of emotional experience not accounted for by
these personality dimensions [25,27]. As such, negative affect intensity and negative
emotionality can be thought of two correlated but distinct vulnerability factors.
The focus on negative affect intensity in BPD research is not surprising, as clinical lore
describes individuals with BPD as “intense,” especially in relation to negative affective
states. Preliminary empirical evidence also reports moderate relationships with BPD
pathology. For instance, Flett & Hewitt [12] reported that high affect intensity was
associated with self-reported BPD characteristics. Similarly, Levine et al [28] compared
individuals with BPD to non-psychiatric controls. Results indicated that the BPD group
showed significantly greater intensity of negative emotions than controls. In two clinical
samples, affect intensity has been found to be especially elevated in individuals with BPD
relative to those with bipolar II disorder [29], and was predictive of BPD features beyond
depressive symptomatology [30].
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Yet, there are reasons to believe that the association between negative emotionality and BPD
is more complex than previously believed. First, it is worth noting that negative emotionality
is normally distributed in the population [31], which suggests that, at least in the middle
ranges of the distribution, it cannot be inherently pathological. Consistent with this
conceptualization, Rosenthal, Cheavens, Lejuez, & Lynch [32]reported that, although
negative emotionality was a stronger predictor of BPD than childhood sexual abuse, thought
suppression fully mediated the relationship between negative emotionality and BPD.
Similarly, Gratz, Tull and Gunderson [33]found that the relationship between negative
emotionality and BPD was partially mediated by experiential avoidance.
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A parallel problem applies to the relationship between negative affect intensity and BPD.
Several studies suggest that an individual’s response to intense affective distress may be as
important as affect intensity per se in predicting BPD traits. In a study examining
physiological correlates of emotion among those with BPD, Herpertz et al., [13]examined
affective responses to emotional stimuli using physiological and self-report measures.
Results indicated that, while individuals with BPD report elevated subjective reactions to
emotional stimuli, they did not demonstrate increased physiological reactivity relative to
individuals without BPD [13,34]. These results may be interpreted as lower tolerance of
emotional arousal rather than greater affect intensity among individuals with BPD[35].
Similarly, Cheavens et al., [36]and Gratz et al., [33] reported that the relationship between
affect intensity and BPD symptoms was fully accounted for by (respectively) thought
suppression and emotion dysregulation– that is, variables that encompass tolerance and
acceptance of emotional distress in their definition [37]. Taken together, these findings
suggest that it is not simply negative affect or negative affect intensity that is related to BPD
traits, but how one responds to these vulnerability factors that may be critical in
differentiating between those who develop BPD and those who do not.
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The account of one’s response to affective distress as a key variable in the development of
BPD aligns this line of research with the larger literature focusing on the role of distress
tolerance, or one’s willingness and ability to persist in a positive behavior or to refrain from
engagement in maladaptive behaviors during periods of physical or emotional distress
[3,38,39] in BPD. Distress tolerance figures prominently in theoretical conceptualizations of
BPD (e.g.[3] and recent experimental findings have provided further evidence for
diminished distress tolerance among individuals with BPD compared to healthy controls
[40,41]. For instance, Bornovalova et al. [40] examined emotional distress tolerance in a
sample of inpatient substance users with and without BPD. Results indicated diminished
willingness to tolerate distress among participants with BPD. Poor emotional distress
tolerance explained 18% of the variance in BPD status above and beyond demographic
variables and Axis I psychopathology, suggesting the centrality of emotional distress
tolerance to BPD. These studies are consistent with the notion of emotional distress
tolerance as a moderator between negative emotionality and/or affect intensity and levels of
BPD.

Current Study
The current study aimed to take the above line of thinking to its logical next step by
empirically test the moderating role of distress tolerance in two established relationships: a)
the association of negative emotionality with BPD traits; and b) the association between
negative affect intensity and BPD. Notably, in assessing distress tolerance, we utilized two
well-validated behavioral tasks (the Paced Auditory Serial Addition Task, [42]; and the
Mirror Tracing Persistence Task, [43]. The use of the behavioral tasks for indexing distress
tolerance allowed us to assess this construct without the contamination by distortions in
responding that are so frequently associated with self-report instruments [44]. Finally, in
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order to obtain a truly representative dataset that includes the full distribution of BPD
symptom levels (and is generalizable to both clinic and community samples), we sampled
from an analogue sample of community adults and a sample of urban drug users seeking
residential treatment for addiction.
Participants
Sample 1: Adult Community Smokers—Participants were 110 adult smokers enrolled
in a larger study focused on understanding the predictors of long-term smoking cessation.
Data from the initial/baseline testing session was used for the analyses in the current study.
Participants were recruited through newspaper advertisements in the Washington, DC area
targeted toward smokers with a desire to quit smoking and screened over the phone for
inclusion/exclusion criteria. Inclusion criteria were all related to smoking behaviors and
habits, in line with the goals of the larger study. Participants were excluded from this
investigation if meeting any of the following: 1) presence of acute psychotic disorder, 2) use
of psychotropic medications and/or nicotine replacement therapy (e.g., the patch); 3) the
inability to give informed, voluntary, written consent to participate due to limited mental
capacity. Participants from this sample were evenly split between genders (53% male). The
mean age (SD) was 46.9(10.05). Seventy percent of participants self identified as African
American, 25%, as Caucasian, 3% as other, and 1% as each Latino and Native American.
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Sample 2: Inner-City Substance Users—Participants drawn from this sample were 76
inpatient residents in a drug and alcohol abuse treatment center in Northeast Washington
DC. Typical treatment in the center ranges from 30 to 180 days. The center requires
complete abstinence from drugs and alcohol (including any form of pharmacological
treatment, such as methadone), with the exception of caffeine and nicotine; regular drug
testing is provided and any substance use is grounds for dismissal. When needed,
detoxification from an outside source is required prior to entry into the center. Aside from
scheduled activities (e.g., group retreats, physician visits), residents are not permitted to
leave the center grounds during treatment.
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Participants were recruited into the study between 1–2 weeks of entering the Center, to
minimize variability around withdrawal and long-term drug effects. The inclusion/exclusion
criteria were similar to that in Sample 1. Participants were excluded from this investigation
if they evidenced: 1) presence of acute psychotic disorder, 2) the inability to give informed,
voluntary, written consent to participate due to limited mental capacity. Participants ranged
in age from 18 to 62, with a mean age of 42.21 (SD = 8.16). Sixty-seven percent (n = 51) of
the participants were male. Eighty percent of participants self-identified as Black/AfricanAmerican, 11% as White, 1% as Hispanic/Latino, 1% as Native American, and 7% declined
to report. With regard to highest education level achieved, 27.6% had not completed high
school or received a GED, 32.9% had completed high school or received a GED, 34.2% had
attended at least some college or technical school, and 5.2% had completed college or
beyond. The majority of participants were single (72.4%) and unemployed (76.3%).
Measures
Demographics Questionnaire—A short self-report questionnaire was administered to
obtain information on age, gender, race, education level, marital status, and income.
Substance Use Disorders—The Structured Clinical Interview for DSM-IV Axis I
Disorders (SCID; [45] was used to assess for the presence of drug and alcohol use disorders
(which could potentially influence responses to the laboratory measures). Twenty-five
percent of these interviews were reviewed by a PhD-level clinician (C.W.L.). In the three
cases for which there was a discrepancy, a consensus was reached. With regard to the

Compr Psychiatry. Author manuscript; available in PMC 2012 November 1.

Bornovalova et al.

Page 5

NIH-PA Author Manuscript

diagnoses in the sample, 20.4% had one substance use diagnosis; 13.2% had two; and 5.5%
had three. The rest did not meet criteria for any drug or alcohol abuse disorder. Drug use
diagnoses (by drug choice) across samples are presented in Table 1. The number of
substance use disorder diagnoses was used as a potential covariate in the analyses below.
Personality Assessment Inventory—Borderline Features Scale (PAI-BOR; [46]
—Levels of borderline personality disorder (BPD) were assessed by self-report using the
PAI-BOR. The PAI-BOR consists of 24 items that are rated on a 4-point scale ranging from
1 (false) to 4 (very true).Studies on the psychometric properties of the PAI-BOR
demonstrate that it has good internal consistency (α = .84), high test—retest reliability (r = .
86; [46], and good convergent and discriminant validity as demonstrated by strong
relationships with diagnostic measures of BPD in both clinical [47] and community samples
[7,47]. Internal consistency in the current study was good (Cronbach’s α = .77)
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In addition to providing an index of the overall frequency of BPD levels, the measure
provides sub-scales for four symptom clusters: identity problems, affective instability,
negative relationships, and self-harm. The identity problems sub-scale measures fears of
abandonment and malleability of self-image, whereas affective instability measures sudden
shifts in mood and intensity of emotion. The negative relationship sub-scale focuses on
feelings of betrayal, loneliness, and instability in relationships, whereas the self-harm subscale focuses on impulsive and reckless behavior.
Multidimensional Personality Questionnaire-Brief Form, Stress Reaction
Scale (MPQ-SR; [48]—The MPQ-BF is a 155-item version of the original 300-item MPQ
[49]developed to assess a variety of personality traits and temperamental dispositions. Like
the original MPQ, the MPQ-BF includes 11 primary trait scales which load onto three
higher-order factors. The traits of Well-Being, Achievement, Social Closeness, and Social
Potency load onto the higher-order factor of Positive Emotionality; the traits of Stress
Reactivity, Alienation, and Aggression make up the higher-order factor of Negative
Emotionality; the traits of Control, Harm Avoidance, and Traditionalism load on the higherorder factor of Constraint; and the trait of Absorption does not load on any of the higherorder factors. Scores from the traits scales of the MPQ-BF are highly correlated with the
equivalent trait scales from the original MPQ (r’s ranged from .92 to .96) and have
demonstrated high internal consistency (Cronbach’s alphas range from 74 to .84; [48].
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In the current sample, we utilized only the Stress Reaction scale as a “representative” index
of negative emotionality. We chose this scale because it has the highest factor loading on the
negative emotionality superfactor compared to the Alienation or Aggression scales (which
load on the same superfactor). The relatively higher loading of MPQ-SR on negative
emotionality has been shown in four different samples and across two MPQ formats (cite
Patrick et al, 2002). As an additional benefit, the MPQ-SR is only 15 items long, making it
easy to administer and curbing the risk of fatigue in our samples.
Negative Affect Intensity Measure (AIM, [23,50]—The AIM is a 12-item 6-point
Likert-type scale (1=never, 6=always) developed by Bryant and colleagues [50] from the
longer, full 40-item AIM measure (also see [23,32,36] for psychometric evidence). The 12item AIM contains two subscales: AIM-Negative Intensity, tapping the chronic tendency to
have intense experiences of negative emotions, and the AIM-Negative Reactivity, tapping
into the tendency to become easily disturbed by emotional events [50]. Bryant et al., [50]
indicated that the internal reliability was adequate for both subscales (Cronbach’s α = 0.70
and 0.66, respectively). Because of the concern about the overlap of the Reactivity scale
with Stress Reaction and Distress Tolerance, the current study used only the 6-item Intensity
scale1. Internal consistency in the current study was good (Cronbach’s α = .83)
Compr Psychiatry. Author manuscript; available in PMC 2012 November 1.
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Behavioral measure of willingness to tolerate emotional distress 1: Paced
Auditory Serial Addition Task (PASAT)—As our first behavioral measure of
willingness to tolerate emotional distress, we used a modified computerized version of the
Paced Auditory Serial Addition Task (PASAT; [51]), which has been shown to produce
elevated levels of emotional distress [42,43]. For this task, numbers were sequentially
flashed on a computer screen, and participants were asked to add the presented number to
the previously presented number before the subsequent number appeared on the screen. As
the task was designed to limit the role of mathematical skill in persistence, the presented
numbers only ranged only from 0 to 20, with no sum greater than 20. Participants were
asked to provide answers by using the mouse to click on the correct answer on a number pad
displayed on the screen, and were told that their score increased by one point with each
correct answer and that incorrect answers or omissions would not affect their total score.
The task consisted of four levels, the first three of which had varying latencies between
number presentations. Level 1 (low difficulty) began with a 5-second latency, with each
correct answer decreasing the latency by .5 second and each incorrect answer or non-answer
increasing the latency by .5 second. The average latency across Level 1 was used as the
latency for Level 2 (medium difficulty), and Levels 3 and 4 (high difficulty) utilized a
latency that was half the value of the average latency from Level 1. The first level lasted two
minutes, the second level lasted two minutes, and the third level (which served as a prime
for the final level) lasted one minute. Following a brief 2-minute rest period to complete the
dysphoria ratings (see below), the final level began. The final level had the same latency
between number presentations as the third level, but lasted five minutes and included an
option to terminate the task at any time. Specifically, participants were informed that once
the final level had begun they could terminate exposure to the task at any time by clicking a
button on the computer screen labeled “Quit Task”; however the amount of money they
would make at the end of the session would depend upon their performance on the task.
Willingness to tolerate emotional distress was indexed as latency in seconds to task
termination.
As a manipulation check to ensure that the task actually induced emotional distress, we
examined pre- and post-task scores on a dysphoria scale, comprised of four items assessing
levels of anxiety, frustration, irritability, and difficulty concentrating [42]. Each item was
rated from 0 to 100, with the average pre- and post-task scores used for comparison. The
post-assessment occurred following level 3 (in order to prevent differing durations in the
final level from influencing the mood ratings). To provide a mild incentive for tolerating the
emotional distress, participants were told that their performance on the task would influence
their payment for the session.
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Behavioral measure of willingness to tolerate emotional distress 2: The
Computerized Mirror-tracing Persistence Task (MTPT-C; [52,53])—In this task,
participants were required to trace a red dot along the lines of a star using the computer
mouse; however, the mouse was programmed to move the red dot in the reverse direction
(i.e., if the participant moved the mouse to the left, the red dot would move to the right, etc.).
To further increase the difficulty of this task (and its resultant frustration), moving the red
dot outside of the lines of the star or stalling for more than two seconds caused a loud buzz
to sound and the red dot to return to the starting position. Participants were told that
although they could end the task at any time by pressing any key on the computer, their
performance on the task would influence how much money they received. After receiving
instructions, participants began the task and worked independently until they terminated the

1However, we also reexamined the analyses using the total AIM (combination of the Reactivity and Intensity scales). The pattern of
results was completely unchanged.
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task, or the maximum was reached. The participants were not informed of the maximum
duration prior to beginning the task. Willingness to tolerate emotional distress was indexed
as latency in seconds to task termination. Similar to the PASAT, pre- and post-task
dysphoria scores were compared to provide a manipulation check; however, unlike the
PASAT, only one level was used, and therefore the post-task rating could only be provided
once the task was terminated or the 5-minute maximum duration was reached.
Procedure
All procedures were approved by the University of Maryland-College Park Institutional
Review Board. The procedure was identical across the two samples. After providing written
informed consent, eligible participants completed the self-report questionnaire packet
including the measures described above. Participants were actively encouraged to seek
assistance regarding questions that were unclear. While completing the questionnaires
(which were ordered randomly across participants), participants were taken to complete the
behavioral task at randomly selected times into a different room, and returned to complete
their questionnaires once the task was completed. Participants were reimbursed $10 to $20
depending upon their performance on the tasks, with $20 for persisting through both tasks,
$15 for persisting through only one task, and $10 for terminating both tasks.
Identification of Covariates
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Preliminary analyses were conducted to examine the effect of demographic factors (e.g.,
age, racial background and income) on the variables of interest, to identify potential
covariates [54]. Gender, racial background, marital status, age, education, or income were
not significantly associated with PAI-BOR score, nor were they associated with termination
latency on the behavioral tasks. The number of substance use disorder diagnoses was related
to PAI-BOR score (r = .16, p < .05), but not to distress tolerance. Most surprisingly, sample
membership was not related to either PAI-BOR or termination latency2. Because the
multiple categories (frequently with few participants within each cell) could mask a true
effect, we created dichotomous variables for race (African-American v. other) and marital
status (single v. not), and a three-level variable for education (less than high school, high
school graduate or GED, and college/technical school or above). We reexamined the
relationship of these recoded variables with PAI-BOR; however, only education was related
to PAI-BOR [F(3,181) = 3.06; p < .05)]. Moreover, the effect for education approached
significance for DT [F(3,222) = 2.54; p = .057)]. Accordingly, education as well as number
of substance use disorder diagnoses ere entered into the subsequent analyses as covariates.
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Manipulation Check—As a manipulation check for the behavioral tasks, dysphoria scores
were examined from pre-assessment to post-assessment for both tasks. Participants reported
significant increases in dysphoria from baseline (M = 15.08, SD = 18.86) to post-assessment
following the PASAT (M = 28.79, SD = 25.56, p < .001, Cohen’s d = .61) and from baseline
(M = 17.86, SD = 19.59) to post-assessment on the MTPT (M = 29.91, SD = 26.05, p < .001;
Cohen’s d = .52). Construct validity of the distress tolerance tasks was supported by a high
correlation between the termination latencies of the PASAT and the MTPT (r = .48, p < .
001), and by comparable rates of premature termination on the PASAT (57.9%) and the
MTPT (66.8%). As such, we created a composite score from the two behavioral measures as
an index of distress tolerance by taking a mean z-score of the two duration latencies
(referred from here as DT [distress tolerance]). Also of note, the number of errors made

2Because of the potential concern that we are sampling from very different populations, we re-examined the analyses with sample
membership included as a main effect (despite it failing to reach significance at a univariate level). The pattern of results was very
similar to what is reported in the manuscript, suggesting that the sample membership is having less of an effect than one would
initially believe.
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during each task was not related to persistence on the respective tasks, nor was it related to
PAI-BOR (all ps >.35), suggesting that the results are not attributable to executive
functioning and/or skill.
Preliminary Univariate Analyses—Descriptive statistics and inter-correlations for the
variables of interest are presented in Table 2. Notably, the correlations showed that AIM
was strongly related to MPQ-SR, but was not related to either DT index. MPQ-SR was not
related to either DT index. This indicates that AIM, MPQ-SR, and DT are separable
constructs covering different content areas.
Next, we conducted a series of univariate linear regressions that controlled for number of
substance use disorder diagnoses and education to assess the relationship of MPQ-SR, AIM,
and DT with PAI-BOR. After controlling for the covariates, the relationship of MPQ-SR on
PAI-BOR was significant (β= .52, p < .001), and so was the relationship of AIM on PAIBOR (β = .27, p < .001). The effect of DT on BPD scores was not significant (β = −.10, p
= .20).
Primary Analyses

NIH-PA Author Manuscript

MPQ-SR, DT, and MPQ-SR by DT Interaction: A series of hierarchical linear
regressions were fit in SPSS to examine the relationship of MPQ-SR and DT with BPD
symptom severity. In the first block, we entered education, number of substance use disorder
diagnoses, and the MPQ-SR score. Beta weights and changes in R2 are presented in Table 3.
The omnibus regression model was significant. The effect of substance use disorder
diagnoses on PAI-BOR was marginally significant, and the effect of MPQ-SR was large and
significant. In step 2, we entered the DT composite, which failed to reach significance and
did not add significantly to the model. Finally, in the third step, we entered the two-way
interaction between MPQ-SR and DT in relation to PAI-BOR. This effect was significant,
and significantly improved the overall model fit (R2) as well. This final model indicates that
MPQ-SR has a significant effect on PAI-BOR regardless of DT levels; however, the greatest
PAI-BOR scores are observed among individuals with high MPQ-SR and low DT (see
Figure 1 for a visual representation).
AIM, DT, and AIM by DT Interaction: To test the effects of AIM, DT, and their
interactive effect on PAI-BOR, we again fit three hierarchical regression models. The
notable difference is for these three models is, in these models, we controlled for MPQ-SR
scores to assure that the interactions of interest are not redundant to the ones above. In other
words, we wanted to make sure that the effect of AIM and the interaction of AIM with DT is
not confounded by negative emotionality.
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Beta weights and changes in R2 for these models are presented in Table 4. In model 1, we
entered education, number of substance use disorder diagnoses, the MPQ-SR score, and the
AIM score. As expected, the omnibus regression model was significant. The effect of
substance use disorder diagnoses on PAI-BOR scores was again only marginally significant;
the effect of MPQ-SR was significant with a robust effect size; and the effect of AIM was
not significant1. In step 2, we entered the DT composite, which also failed to reach
significance, and the improvement in the overall model was negligible. However, when we
entered the AIM by DT interaction in the last model (Model 3), the results evidenced a main
effect of MPQ-SR, a main effect of DT, and a DT X AIM interaction (all ps < .05). The
entry of the interaction term significantly contributed to improvement in model fit. This final
model indicates that individuals with low DT are likely to display high PAI-BOR scores,
and the greatest PAI-BOR scores are observed among individuals with high MPQ-SR and
low DT (see Figure 2 for a visual representation).

Compr Psychiatry. Author manuscript; available in PMC 2012 November 1.

Bornovalova et al.

Page 9

NIH-PA Author Manuscript

Post-hoc Exploratory Analyses—In all the above we used the PAI-BOR total score as
the criterion variable. However, we believed that it would also be interesting to test how
negative affect intensity, negative emotionality, and distress tolerance affect distinct PAIBOR symptom clusters: identity problems, affective instability, negative relationships, and
self-harm. Thus, we replicated our analyses with each PAI-BOR subscale.
Our results indicated that all symptom clusters show the same pattern of relationships with
AIM, DT, and MPQ-SR. Specifically, all four symptom clusters are strongly related to
MPQ-SR, moderately to AIM, and not at all to DT. However, the interaction effects with DT
are carried by the self-harm scale. That is, the MPQ-SR X DT and AIM X DT interaction
are only found with the self-harm and total scales. This indicates that individuals with high
negative emotionality and high affect intensity who are also low in distress tolerance are
vulnerable to engaging in impulsive and reckless behavior.

Discussion
In the current study, we tested whether distress tolerance moderates the relationship of two
emotional vulnerability factors, namely, negative emotionality and negative affect intensity,
with BPD traits. Consistent with previous work, both vulnerability factors were related to
BPD traits on a univariate level [16,30]. More importantly, however, was the evidence for
the moderating role of distress tolerance.

NIH-PA Author Manuscript

Interestingly, the moderation “story” is slightly different for negative emotionality and
negative affect intensity. In particular, the data suggests that negative emotionality places
one at a risk for high levels of BPD, regardless of distress tolerance levels (although those
with high levels of the former and low levels of later are most vulnerable). On the other
hand, negative affect intensity is a risk factor for high BPD levels only in the context of low
distress tolerance.
These differences notwithstanding, our results highlight the importance of an individual’s
response to affective distress as a risk factor for BPD. This aligns the current study with the
broader conceptual and empirical work that discusses how fear and avoidance of internal
sensations and emotions - more so than the actual affective state per se place one at risk for
multiple types of psychopathology [40,55–57]. Although speculative, there is reason to
believe that individuals who persist on distress tolerance behavioral tasks may do so by
virtue of having higher levels of emotional acceptance and lower levels of thought and
emotional suppression. An extension of the current work might include modeling the
relationship between thought suppression and emotional avoidance in the context of the
current model.
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The current results are consistent with Linehan’s [3] biosocial theory of the development of
BPD – one of the most prominent theories of BPD etiology. This theory suggests that the
inability to withstand emotional pain and attempts to terminate this pain at any cost
underlies the range of maladaptive behaviors seen among BPD individuals (e.g., deliberate
self-harm, suicide attempts, substance misuse). As such, the current study adds to the
growing body of literature supporting the biosocial theory of BPD development.
Another interesting finding of the current study relates to the interrelationship between
distress tolerance, negative emotionality, and affect intensity. In line with previous reports,
we found that negative emotionality and affect intensity are highly correlated but distinct
constructs, such that negative emotionality accounts for only 29% of the variation in affect
intensity. Similarly, a recent review [58] brings up the question of whether distress tolerance
is truly separable from negative emotionality. The small and non-significant correlation of
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distress tolerance with negative emotionality and affect intensity provides evidence that they
are, indeed, separate constructs that are covering different behaviors.
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Beyond theory, the current results have a number of clinical implications. In particular, the
current data support the use of treatments that target difficulties with distress tolerance, such
as Dialectical Behavior Therapy (DBT, [3] or Skills for Improving Distress Intolerance
(SIDI, [38]. Indeed, if an unwillingness or inability to experience emotional distress results
in the use of maladaptive coping strategies aimed at escaping or avoiding that distress
among individuals with BPD traits, then improving distress tolerance may serve to reduce
such maladaptive behaviors. Because the current study is cross-sectional, findings cannot
speak to the developmental origins of BPD. However, should future research replicate the
current moderator effect in longitudinal, developmental studies, treatment strategies drawn
from DBT or SIDI might also prove effective in preventing the emergence of BPD.
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Further, the current findings extend upon current empirical work on BPD by examining the
extent to which emotional vulnerability factors identified in one clinical population can
generalize to less traditional samples. Much of what is known about BPD is drawn from
research conducted in a narrowly defined BPD sample, consisting mostly of Caucasian,
middle-class female inpatients [59–61] while comparatively little is known about the
phenomenology of BPD in clinically, ethnically and socioeconomically diverse samples.
Although findings suggest that temperamental and environmental risk factors for BPD are
largely consistent across clinical populations, there are also notable inconsistencies [5,14],
highlighting the need to evaluate the fit of extant models to diverse samples before
generalizing across clinical populations. By including both community-based smokers as
well as inner-city substance users in residential treatment, the current sample reflects a broad
spectrum of psychiatric severity, which, together, may be more representative of the actual
phenomenology of BPD than samples recruited exclusively from inpatient samples or from
the community.
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While the present findings suggest that emotional vulnerability factors identified in earlier
theoretical and empirical work do, in fact, generalize to less traditional samples, it is notable
that there were some findings that were inconsistent with our hypotheses and with previous
findings. Specifically, despite the prominent role of distress tolerance in some theories of
BPD, we did not find that it was associated with BPD at a univariate level, which may
reflect certain characteristics of the sample. For instance, given its association with many
clinical disorders and problematic behaviors, distress tolerance actually not have a specific
relationship to BPD, but may rather be associated with psychiatric severity more broadly.
That is, low distress tolerance may be associated with BPD symptom severity only in the
presence of other forms of psychopathology. Unfortunately, the sample size and methods of
the current study were insufficient to test this notion, underscoring the need for future
studies on this topic.
Several limitations of the current study should be acknowledged. First, the choice of the
current sample raises questions about the generalizability of the results. However, by
including community-based adult smokers in addition to substance dependent inpatients, the
present sample is representative of a broad range of psychiatric severity and BPD
symptomatology. Second, our sample size was rather modest; although this sample was
sufficient to detect univariate and moderating relationships, it was insufficient to fully and
accurately test other models. In particular, our sample size precluded two interesting
analyses: whether the results vary by gender and whether they vary by drug of choice
(nicotine versus cocaine versus heroin) [62–64]. Third, data from the current study are crosssectional in nature and in no way determine the role of either emotional intensity or distress
tolerance in the development of BPD. Finally, although less of a limitation than a future
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direction, the current study used a dimensional conceptualization and measure of BPD traits.
Given previous work indicating that self-report, dimensional scales and diagnostic measures
show different patterns of reliability and validity [65], it would be interesting whether a
diagnostic interview would yield the same pattern of results.
In conclusion, the current study provides preliminary support for the moderating role of
distress tolerance in the relationship between negative affect intensity and BPD levels in a
clinically diverse sample. This study lays the groundwork for larger-scale longitudinal
studies that prospectively follow children and adolescents reporting elevated affect intensity
and examine if distress tolerance differentiates between who develop BPD symptoms and
those that do not by adulthood. Finally, findings from the current study have potential
clinical implications, suggesting the utility of targeting one’s response to affective distress,
rather than affective distress per se.
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Figure 1.

Two-way interaction between DT and MPQ-SR on PAI-BOR
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Figure 2.

Two-way interaction between DT and AIM on PAI-BOR
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Table 1

Drug Dependence Descriptive across Samples
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% Acknowledging Dependence
Drug Class

Both Samples

Smokers

Substance Users

Alcohol

14.5

1.9

39.2

Marijuana

7.2

3.2

15.2

Crack/Cocaine

28.5

4.5

75.9

Opiates

11.1

1.3

30.4

PCP

2.1

1.3

3.8

Dependent on one drug

20.4

6.4

48.1

Dependent on two drugs

13.2

0.0

39.2

Dependent on three drugs

5.5

1.9

12.7
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4.38 (4.31)
3.39 (0.94)
0.0 (1.0)
0.0 (1.0)
0.0 (1.0)¥

2. MPQ-Stress Reaction

3. Affect Intensity Scale

4 ZMT Duration

5 ZPASAT Duration

6 Distress Tolerance Composite

---

1

---

.46**

2

---

.64**

.31**

3

.01
−.06

−.10
−.09

---

.47**

−.05

−.17*

---

5

---

.86**

.86**

−.04

−.05

−.12

6

All task duration latencies were z-scored. The mean z-score of the PASAT and MT durations was used in all analyses

¥

31.80 (9.12)

1. PAI-BOR

Mean (SD)

4
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Descriptive Statistics on the Main Variables of Interest
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Table 3
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The relationship of MPQ-SR, Distress Tolerance, Stress Reaction by Distress Tolerance Interaction to BPD
traits.
Predictor

Beta

ΔR2

ΔF

.245***

.002

.39

.279***

.034

6.99**

Full Model
R2

Model 1
Education

−.11

Drugs

−.14

MPQ-SR

.53***

.243***

Model 2
Education

−.11

Drugs

−.13

MPQ-SR
DT

.52***
−.04

Model 3

NIH-PA Author Manuscript

Education

−.09

Drugs

−.14

MPQ-SR
DT
DT X MPQ-SR

.51***
.11
−.25**

Abbreviations: Drugs, number of substance use disorder diagnoses; MPQ-SR, Multidimensional Personality Questionnaire-Stress Reaction scale;
DT, Distress Tolerance.
*

p<.05,

**

p<.01,

***

p< .001
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Table 4
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The relationship of Affect Intensity, Distress Tolerance, and Affect Intensity by Distress Tolerance Interaction
to BPD traits, Controlling for MPQ-SR.
Predictor

Beta
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ΔR2

ΔF

.245***

.002

.39

.286***

.041

8.60**

Full Model
R2

Model 1
Education

−.11

Drugs

−.14

MPQ-SR
AIM

.52***
.000

.243***

Model 2
Education

−.11

Drugs

−.15

MPQ-SR

.52***

AIM

−.003

DT

−.045

Model 3
Education

−.11

Drugs

−.14

MPQ-SR

.52***

AIM

−.02

DT

−.06

DT X AIM

−.21*

Abbreviations: Drugs, number of substance use disorder diagnoses; MPQ-SR, Multidimensional Personality Questionnaire-Stress Reaction scale;
AIM, Affect Intensity Measure; DT, Distress Tolerance.
*

p<.05,

**

p<.01,

***

p< .001
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